Effects of losartan and pentoxifylline on renal dimethylarginine dimethylaminohydrolase-1 expression in proteinuric nephropathy.
Circulatory asymmetric dimethylarginine (ADMA) is correlated with proteinuria and endothelial dysfunction in patients with proteinuric renal diseases. However, it is not known whether proteinuria itself affects expression of dimethylarginine dimethylaminohydrolase (DDAH), a degrading enzyme of ADMA, in kidney. The aim of this study is to evaluate the direct effects of losartan and/or pentoxifylline on expression of renal DDAH-1 and its relation to oxidative stress in the setting of albuminuria. Using NRK52E cells, DDAH-1 mRNA and protein were determined after exposure to albumin with losartan and/or pentoxifylline. Reactive oxygen species (ROS), PKC activity, and NOX-4 mRNA were also measured. In addition, the effect of losartan and/or pentoxifylline on renal expression of DDAH-1 and serum ADMA were evaluated in a rat model of proteinuric nephropathy. Exposure to albumin resulted in increased release of N-acetyl-β-D-glucosaminidase along with an increase of TNF-α, 8-hydroxy-2'-deoxyguanosine, and angiotensin II in NRK52E cells. Losartan and pentoxifylline reversed albumin-induced decrease of DDAH-1 mRNA and protein expression and DDAH-1 activity. The effects of losartan and pentoxifylline on DDAH-1 mRNA were associated with reduction of ROS. In addition, treatment with losartan and pentoxifylline resulted in an attenuated change of renal DDAH-1 protein expression and serum ADMA levels in vivo. DDAH-1 was positively regulated by losartan and pentoxifylline with its antioxidative effect in albumin-exposed renal proximal tubular cells. Combined treatment with losartan and pentoxifylline has a direct beneficial effect on expression of renal DDAH-1, and, thus, at least in part, modulates the circulatory levels of ADMA in proteinuric nephropathy.